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(54) FRUIT SORTING APPARATUS AND METHOD

(57)  Afruit sorting apparatus (100) and method. The
fruit sorting apparatus (100) comprises: a control unit
(110), aconveying assembly (120), a detection assembly
(160), fruit cups (130), a plurality of fixing assemblies
(150) and a plurality of detection units (140), wherein the
control unit (110) is configured to receive a plurality of
pieces of detection information, and match detection in-
formation corresponding to a fruit cup of the in-place sig-
nal according to a running speed of the conveying as-
sembly (120), a starting point time of an in-place signal,
the distance between the detection unit (140) and the
detection assembly (160) and time information of the de-

tection information. According to a starting point time, a
running speed, the distance between the detection unit
(140) and the detection assembly (160), and time infor-
mation, itis possible to realize matching between the fruit
cup (130) and detection information, realizing one-to-one
correspondence between a plurality of pieces of detec-
tion information and a plurality of fruit cups (130), so as
to avoid the influence of the loss of fruit cups (130) on
subsequent sorting, and reduce the problem of disorder
of subsequent data as much as possible, thereby improv-
ing the precision of fruit sorting.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present disclosure claims priority to Chi-
nese Patent Application No. 202110747514.3, filed with
the China National Intellectual Property Administration
on July 2, 2021 and entitled "FRUIT SORTING APPA-
RATUS AND METHOD", which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of fruit sorting, and specifically, to a fruit sorting ap-
paratus and method.

BACKGROUND

[0003] Fruit sorting apparatuses are widely used in the
field of fruit sorting. Fruit cups are fixed on a conveying
mechanism, and the fruit cups are driven by the convey-
ing mechanism to sequentially pass through different de-
tection units, so as to detect the visual, weighing and
internal quality and other data of the fruit. Since the de-
tection units are sequentially arranged on the conveying
mechanism, a plurality of fruit cups sequentially pass
through the multiple detection units under the driving of
the conveying mechanism. After the detection unit de-
tects data, the data are transmitted to a control unit, and
the control unit finally integrates the data. For a single
detection unit, data of a plurality of fruit cups are detected.
In order to identify data of different fruit cups, barcodes
are usually pasted on the fruit cups, and data integration
is performed by scanning the barcodes so as to achieve
multiple sorting. However, this method is cumbersome
to operate, and if the fruit cup is lost between the two
detection units, this method will cause disorder in the
data integration of the subsequent detection units. That
is to say, the current fruit sorting apparatus is prone to
data disorder during the fruit sorting process, resulting in
poor final sorting precision.

SUMMARY

[0004] The present disclosure provides a fruit sorting
apparatus and method, which can match a plurality of
pieces of detection information with fruit cups after re-
ceiving the detection information of the fruit cups detect-
ed by a detection unit, and reduce disorder of subsequent
data as much as possible, thereby improving the preci-
sion of fruit sorting.

[0005] Embodiments of the present disclosure are im-
plemented as follows.

[0006] Some embodiments of the present disclosure
provide a fruit sorting apparatus for sorting fruit. The fruit
sorting apparatus may include: a control unit, a conveying
assembly, a detection assembily, a fruit cup, a plurality
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of fixing assemblies, and a plurality of detection units;

the fruit cup may be configured to accommodate fruit;
the fixing assembly may be configured to fix the fruit
cup;

the detection assembly may be arranged at an input
end of the conveying assembly, and the detection
assembly may be connected to the control unit and
is configured to detect an in-place signal when the
fixing assembly moves to the input end and send the
in-place signal carrying a start point time to the con-
trol unit;

the plurality of fixing assemblies may be sequentially
mounted on the conveying assembly, and drive the
plurality of fruit cups to sequentially pass through the
plurality of detection units under the action of the
conveying assembly;

the plurality of detection units may be connected to
the control unit, and the detection unit may be con-
figured to collect detection information of the fruit cup
once every preset time interval and send the detec-
tion information carrying time information to the con-
trol unit; and

the control unit is configured to be connected to the
detection unit and the detection assembly, and is
configured to receive a plurality of pieces of detection
information and match the detection information cor-
responding to the fruit cup of the in-place signal ac-
cording to a running speed of the conveying assem-
bly, the start point time of the in-place signal, a dis-
tance between the detection unit and the detection
assembly, and time information of the detection in-
formation.

[0007] In the embodiment of the present disclosure,
fruit is placed in the fruit cup, the fruit cup is fixed on the
fixing assembly, and under the action of the conveying
assembly, the fixing assembly drives the fruit cup to se-
quentially pass through a plurality of detection units ar-
ranged in an extension direction of the conveying assem-
bly. A position where the input end and the fruit cup are
placed at the fixing assembly may be considered as a
start point of the fruit cup moving on the conveying as-
sembly. Acquiring the in-place signal of the fixing assem-
bly moving to the input end may be regarded as acquiring
a start point time of the fixing assembly driving the fruit
cup to move on the conveying assembly. The detection
information that corresponds to the fruit cup of the in-
place signal and that is detected at the detection unit may
be matched according to the start point time, the running
speed and the distance between the detection unit and
the detection assembly. Inthe embodiment of the present
disclosure, according to the start point time, the running
speed, the distance between the detection unit and the
detection assembly, and time information, it is possible
to realize matching between the fruit cup and detection
information, realizing one-to-one correspondence be-
tween a plurality of pieces of detection information and
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a plurality of fruit cups, so as to avoid the influence of the
loss of fruit cups on subsequent sorting, and reduce the
problem of disorder of subsequent data as much as pos-
sible, thereby improving the precision of fruit sorting.
[0008] In an optional embodiment of the present dis-
closure, the control unit may be further configured to cal-
culate a movement time of the fixing assembly driving
the fruit cup to move from the detection assembly to the
detection unit according to the running speed and the
distance between the detection unit and the detection
assembly, calculate an end point time of the fixing as-
sembly moving to the detection unit according to the start
point time of the in-place signal and the movement time,
and match detection information whose time information
is the same as the end point time.

[0009] In the embodiment of the present disclosure,
according to the start point time, the running speed, the
distance between the detection unit and the detection
assembly, and time information, it is possible to realize
matching between the fruit cup and detection information,
realizing one-to-one correspondence between a plurality
of pieces of detection information and a plurality of fruit
cups, so as to avoid the influence of the loss of fruit cups
on subsequent sorting, and reduce the problem of disor-
der of subsequent data as much as possible, thereby
improving the precision of fruit sorting.

[0010] In an optional embodiment of the present dis-
closure, if there is the detection information matching the
end point time among the plurality of pieces of detection
information, the detection information may be recorded
into detection data of the fruit cup corresponding to the
in-place signal.

[0011] The detection unit collects one piece of detec-
tion information every preset time interval and sends the
detection information carrying time information to the
control unit. The control unit matches detection informa-
tion that is the same as the end point time among a plu-
rality of pieces of detection information. If there is the
detection information that is the same as the end point
time, the detection information is detection data of the
fruit cup, and the detection information is recorded in the
detection data of the fruit cup.

[0012] In an optional embodiment of the present dis-
closure, if there is no detection information matching the
end point time among the plurality of pieces of detection
information, the detection data of the fruit cup corre-
sponding to the in-place signal is discarded.

[0013] Ifthere is no detection information matching the
end point time among the plurality of pieces of detection
information, the fruit cup may be lost in the process of
moving to the detection unit, or the fruit cup is not lost,
but the detection unit does not detect the detection infor-
mation of the fruit cup, which indicates that there is no
detection information of the fruit cup among the plurality
of pieces of detection information, so that the detection
data of the fruit cup is discarded, and the next sorting
work is not performed.

[0014] In an optional embodiment of the present dis-
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closure, the conveying assembly may include a trans-
mission chain and a driving wheel, the transmission chain
may beintransmission connection with the driving wheel,
and the plurality of fixing assemblies may be sequentially
mounted on the transmission chain.

[0015] A plurality of fixing assemblies may be evenly
spaced and mounted on the transmission chain, and un-
der the drive of driving wheel, the transmission chain can
drive the fruit cups fixed on the fixing assemblies to pass
through a plurality of detection units sequentially. The
transmission performed by the driving wheel and trans-
mission chain can increase the stability of conveying as-
sembly in the transmission process, and reduce the slip-
ping problem of transmission assembly in the transmis-
sion process.

[0016] In an optional embodiment of the present dis-
closure, the transmission chain may include a first trans-
mission chain and a second transmission chain, an end
that is of the first transmission chain and that is far away
from the input end may be coaxially arranged with an end
of the second transmission chain, the second transmis-
sion chain may include a first chain and a second chain,
and the first chain and the second chain may be arranged
in parallel and spaced apart to form a gap.

[0017] The first transmission chain and the second
transmission chain are coaxially arranged, so that the
first transmission chain and the second transmission
chain may be driven simultaneously by the same driving
wheel, and the first transmission chain and the second
transmission chain can synchronously move. The sec-
ond transmission chain includes a first chain and a sec-
ond chain, so that the second transmission chain
achieves transmission in a double-chain mode. A gap is
formed between the first chain and the second chain, so
that the fruit cup placed on the fixing assembly may be
exposed outside, and the detection unit below the fruit
cup can conveniently detect information.

[0018] In an optional embodiment of the present dis-
closure, the detection unitincludes a quality module, and
the quality module is arranged below the gap.

[0019] The quality module is arranged below a gap
formed by the first chain and the second chain. The qual-
ity module may be mainly configured to receive a spec-
trum of a light source after passing through the fruit cup,
and the light source may be arranged above the fruit cup.
Receiving the spectrum from the bottom of the fruit cup
allows the fruit to fit well with the soft skin in the fruit cup,
blocking most of the non-transmitted light, thereby reduc-
ing the influence of the non-transmitted light on the spec-
trum of the transmitted fruit. If the quality module is ar-
ranged above or on a side surface of the fruit cup, more
natural light and diffuse reflection light enter the quality
module, and the detection precision of the quality module
is influenced.

[0020] In an optional embodiment of the present dis-
closure, a bottom of the fruit cup is provided with a de-
tection hole, and the detection hole is arranged corre-
sponding to the gap.
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[0021] In order to improve the accuracy of the quality
module for receiving the spectrum, the detection hole is
arranged in the bottom of the fruit cup, so that the light
transmission may be increased, and the phenomenon
that the intensity of the spectrum received by the quality
module is weakened due to thicker fruit cups is avoided.
[0022] In an optional embodiment of the present dis-
closure, the transmission chain may further include a
third transmission chain, and an end of the third trans-
mission chain may be arranged coaxially with an end that
is of the second transmission chain and that is far away
from the first transmission chain.

[0023] The third transmission chain may also be a sin-
gle chain, and a main purpose of providing the second
transmission chain is to receive the spectrum from below
the fruit cup. Since the double-chain mode is more costly
than the single-chain mode, only the double-chain mode
is used for transmission at the detection of the quality
module.

[0024] In an optional embodiment of the present dis-
closure, the detection unit may further include a vision
module and a weighing module, and the vision module
and the weighing module may be arranged below the
first transmission chain.

[0025] The vision module may be mainly configured to
collect image information of fruit, and the weighing mod-
ule may be mainly configured to weigh fruit.

[0026] In an optional embodiment of the present dis-
closure, the fruit sorting apparatus may further include a
sorting module, and the sorting module may be arranged
below the third transmission chain.

[0027] The sorting module may be mainly configured
to obtain the overall data of the fruit after integrating the
data of the quality module, the vision module and the
weighing module, and then sort the grades of the fruit
according to the integrated overall data.

[0028] In an optional embodiment of the present dis-
closure, the fixing assembly may include a mounting
plate and a stopper, the mounting plate may be mounted
on the conveying assembly, the stopper may be connect-
ed to the mounting plate, and the stopper can abut
against the fruit cup, so that the fruit cup moves under
the driving of the conveying assembly.

[0029] The mounting plate may be mounted onthe sec-
ond transmission chain, and the stopper may be mainly
configured to abut against the fruit cup, thereby driving
the fruit cup to move on the second transmission chain.
[0030] In an optional embodiment of the present dis-
closure, the stopper may have a stop surface, and the
stop surface may abut against the fruit cup.

[0031] During the transition of the fruit cup from the
firsttransmission chain to the second transmission chain,
the stop surface gradually abuts against the fruit cup,
thereby pushing the fruit cup to move on the second
transmission chain.

[0032] In an optional embodiment of the present dis-
closure, a shape of the stop surface may be adapted to
that of the fruit cup.
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[0033] The shape of the stop surface is adapted to the
shape of the fruit cup, which can ensure that the stop
surface and the fruit cup can fit perfectly, improve the
transmission stability of the fruit cup during the transmis-
sion process, and reduce the sliding of the fruit cup due
to local contact between the stop surface and the fruit
cup.

[0034] In an optional embodiment of the present dis-
closure, the fixing assembly may include a bottom plate
and a baffle plate, the bottom plate may be mounted on
the conveying assembly, the baffle plate may be con-
nected to the bottom plate, the baffle plates and the bot-
tom plates of two adjacent fixing assemblies may form a
fixing cavity, and the fruit cup may be mounted in the
fixing cavity.

[0035] Inthe process of conveying the fruit cups by the
first transmission chain or the third transmission chain,
the bottom plate is mainly configured to bear the fruit
cups, the baffle plates of two adjacent firstfixing members
limit the fruit cups from the front and the back of the fruit
cups, and the fruit cups may be ensured to run on the
first transmission chain or the third transmission chain.
[0036] In an optional embodiment of the present dis-
closure, the detection assembly may include a detection
switch and a detection tray, the detection tray may be
arranged coaxially with the conveying assembly, a plu-
rality of detection ports may be arranged on the detection
tray, the number of the detection ports may be the same
as that of the fixing assemblies, and the detection switch
may detect an in-place signal indicating that the fixing
assembly moves to the input end under a condition that
the detection port moves to a position corresponding to
the detection switch.

[0037] The detection switch may be photoelectric
switch, and when the detection port rotates to a detection
port, the signal sent by the photoelectric switch can be
emitted from the detection port. When the detection tray
rotates to a gap between the two detection ports, the
photoelectric switch can receive a feedback signal.
Therefore, it can be determined whether a detection port
passes through the detection switch, and whether the
detection port moves to the detection switch, thereby de-
termining whether the fixing assembly moves to the input
end.

[0038] Some otherembodiments of the present disclo-
sure provide a fruit sorting method applied to a fruit sort-
ing apparatus, where the fruit sorting apparatus may in-
clude a conveying assembly, a fruit cup, a plurality of
fixing assemblies and a plurality of detection units, the
plurality of fixing assemblies are sequentially mounted
on the conveying assembly, the plurality of detection
units are arranged corresponding to the conveying as-
sembly, and the fruit sorting method may include the fol-
lowing steps:

acquiring anin-place signal carrying time information
when the fixing assembly moves to an input end;
acquiring a running speed of the conveying assem-
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bly;

acquiring detection information that carries time in-
formation and is collected by the detection unit every
preset time interval;

acquiring a distance between the detection assem-
bly and the detection unit; and

matching the detection information corresponding to
the fruit cup of the in-place signal according to a run-
ning speed of the conveying assembly, the time in-
formation of the in-place signal, a distance between
the detection unit and the detection assembly, and
time information of the detection information.

[0039] According to the start point time, the running
speed, the distance between the detection unit and the
detection assembly, and time information, it is possible
to realize matching between the fruit cup and detection
information, realizing one-to-one correspondence be-
tween a plurality of pieces of detection information and
a plurality of fruit cups, so as to avoid the influence of the
loss of fruit cups on subsequent sorting, and reduce the
problem of disorder of subsequent data as much as pos-
sible, thereby improving the precision of fruit sorting.
[0040] In an optional embodiment of the present dis-
closure, the step of matching the detection information
corresponding to the in-place signal according to a run-
ning speed of the conveying assembly, the time informa-
tion of the in-place signal, a distance between the detec-
tion unit and the detection assembly and time information
of the detection information may include:

calculating a movement time of the fixing assembly
driving the fruit cup to move from the detection as-
sembly to the detection unit according to the running
speed and the distance between the detection unit
and the detection assembily;

calculating an end point time of the fruit cup driven
by the fixing assembly to move from the detection
assembly to the detection unit according to the time
information of the in-place signal and the movement
time; and

matching the detection information that is the same
as the end point time among the plurality of pieces
of detection information.

[0041] In the embodiment of the present disclosure,
according to the start point time, the running speed, the
distance between the detection unit and the detection
assembly, and time information, it is possible to realize
matching between the fruit cup and detection information,
realizing one-to-one correspondence between a plurality
of pieces of detection information and a plurality of fruit
cups, so as to avoid the influence of the loss of fruit cups
on subsequent sorting, and reduce the problem of disor-
der of subsequent data as much as possible, thereby
improving the precision of fruit sorting.

[0042] In an optional embodiment of the present dis-
closure, the step of matching the detection information
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thatis the same as the end point time among the plurality
of pieces of detection information may include:

judging whether there is detection information that
is the same as the end point time among the plurality
of pieces of detection information; and

if there is the detection information, recording the
detection information that is the same as the end
point time into the detection data of the fruit cup cor-
responding to the in-place signal.

[0043] The detection unit collects one piece of detec-
tion information every preset time interval and sends the
detection information carrying time information to the
control unit. The control unit matches detection informa-
tion that is the same as the end point time among a plu-
rality of pieces of detection information. If there is the
detection information that is the same as the end point
time, the detection information is detection data of the
fruit cup, and the detection information is recorded in the
detection data of the fruit cup.

[0044] In an optional embodiment of the present dis-
closure, the step of matching the detection information
thatis the same as the end point time among the plurality
of pieces of detection information may include:

if there is no detection information, discarding the detec-
tion data of the fruit cup corresponding to the in-place
signal.

[0045] Ifthere is no detection information matching the
end point time among the plurality of pieces of detection
information, the fruit cup may be lost in the process of
moving to the detection unit, or the fruit cup is not lost,
but the detection unit does not detect the detection infor-
mation of the fruit cup, which indicates that there is no
detection information of the fruit cup among the plurality
of pieces of detection information, so that the detection
data of the fruit cup is discarded, and the next sorting
work is not performed.

BRIEF DESCRIPTION OF DRAWINGS

[0046] In order to more clearly illustrate the technical
solutions of embodiments of the present disclosure, the
drawings required in the embodiments will be briefly de-
scribed below. It should be understood that the following
drawings only illustrate some embodiments of the
present disclosure and therefore should not be consid-
ered as limitations of the scope, and for those of ordinary
skill in the art, other related drawings can be obtained
according to these drawings without creative efforts.

FIG. 1 is a block diagram of a fruit sorting apparatus
provided by an embodiment of the present disclo-
sure.

FIG. 2 is a schematic diagram of a structure of a fruit
sorting apparatus provided by an embodiment of the
present disclosure from a first perspective.

FIG. 3 is a schematic diagram of a structure of a fruit
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sorting apparatus provided by an embodiment of the
present disclosure from a second perspective.

FIG. 4 is a schematic diagram of positions of a fruit
cup, a quality module and a light source provided by
an embodiment of the present disclosure.

FIG. 5is a schematic diagram of a structure of a fruit
cup of a fruit sorting apparatus provided by an em-
bodiment of the present disclosure.

FIG. 6 is a schematic diagram of a structure of a first
fixing member of a fruit sorting apparatus provided
by an embodiment of the present disclosure.

FIG. 7 is a schematic diagram of a structure of a first
fixing member of a fruit sorting apparatus provided
by an embodiment of the present disclosure for fixing
a fruit cup.

FIG. 8 is a schematic diagram of a structure of a
second fixing member of a fruit sorting apparatus
provided by an embodiment of the present disclo-
sure.

FIG. 9 is a schematic diagram of a structure of a
second fixing member of a fruit sorting apparatus
provided by an embodiment ofthe presentdisclosure
for fixing a fruit cup.

FIG. 10 is a schematic diagram of a structure of a
detection assembly of a fruit sorting apparatus pro-
vided by an embodiment of the present disclosure.
FIG. 11 is a flow chart of a fruit sorting method pro-
vided by another embodiment of the present disclo-
sure.

FIG. 12 is a flow chart of sub-steps of step S500 of
the fruit sorting method provided by an embodiment
of the present disclosure.

FIG. 13 is a flow chart of sub-steps of step S530 of
the fruit sorting method provided by an embodiment
of the present disclosure.

[0047] Reference numerals: 100: fruit sorting appara-
tus; 110: control unit; 120: conveying assembly; 122: driv-
ing wheel; 124: transmission chain; 1242: first transmis-
sion chain; 1244: second transmission chain; 1245: first
chain; 1246: second chain; 1248: third transmission
chain; 130: fruit cup; 132: detection hole; 140: detection
unit; 142: quality module; 144: vision module; 146: weigh-
ing module; 148: sorting module; 150: fixing assembly;
152: first fixing member; 1521: bottom plate; 1523: baffle
plate; 154: second fixing member; 1542: mounting plate;
1544: stopper; 1546: stop surface; 1548: connecting
plate; 160: detection assembly; 162: detection switch;
164: detection tray; 166: detection port; and 170: light
source.

DETAILED DESCRIPTION OF EMBODIMENTS

[0048] In order to make the objectives, technical solu-
tions, and advantages of embodiments of the present
disclosure clearer, the following clearly and completely
describes the technical solutions in embodiments of the
present disclosure with reference to the accompanying
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drawings in embodiments of the present disclosure. It is
clear that the described embodiments are merely some
rather than all of embodiments of the present disclosure.
The assemblies of embodiments of the present disclo-
sure, as generally described and illustrated in the figures
herein, can be arranged and designed in a wide variety
of different configurations.

[0049] Therefore, the following detailed description of
embodiments of the present disclosure provided in the
accompanying drawings is notintended to limit the scope
of the present disclosure as claimed, but is merely rep-
resentative of selected embodiments of the present dis-
closure. All other embodiments obtained by those of or-
dinary skill in the art based on embodiments of the
present disclosure without creative efforts shall fall within
the protection scope of the present disclosure.

[0050] It should be noted that similar reference numer-
als and lettersindicate similar items in the following draw-
ings, and therefore, once an item is defined in one of the
drawings, no further definition or explanation is required
in the following drawings.

[0051] In the description of the present disclosure, it
should be noted that an orientation or position relation-
ship indicated by terms "upper”, "lower", "inner", "outer",
or the like is an orientation or position relationship based
on the accompanying drawings, or an orientation or po-
sition relationship that the product of the present disclo-
sure is usually placed when in use. These terms are
merely used to facilitate and simplify description of the
present disclosure, instead of indicating or implying that
a mentioned apparatus or element must have a specific
orientation or be constructed and operated in a specific
orientation, and therefore the terms cannot be construed
as a limitation on the present disclosure.

[0052] In addition, the terms "first", "second”, and the
like are merely intended for differentiated description,
and should not be construed as an indication or an im-
plication of relative importance.

[0053] It should be noted that the features in the em-
bodiments of the present disclosure can be combined
with each other without conflict.

[0054] The fruit sorting apparatus and method provid-
ed by the embodiments of the present disclosure can
match a plurality of pieces of detection information with
fruit cups after receiving the detection information of the
fruit cups detected by detection units, and reduce disor-
der of subsequent data as much as possible, thereby
improving the precision of fruit sorting.

[0055] An embodiment of the present disclosure will
now be described, referring to FIGs. 1 and 2, this em-
bodiment provides a fruit sorting apparatus 100. The fruit
sorting apparatus 100 provided in this embodiment may
be mainly configured to sort fruit, and after receiving de-
tection information of a fruit cup 130 detected by a de-
tection unit 140, the fruit sorting apparatus 100 provided
in this embodiment can match a plurality of pieces of
detection information with the fruit cup 130, so as to re-
duce the problem of disorder of subsequent dataas much
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as possible, thereby improving the precision of fruit sort-
ing.

[0056] In this embodiment, the fruit sorting apparatus
100 may include: a control unit 110, a conveying assem-
bly 120, a detection assembly 160, a fruit cup 130, a
plurality of fixing assemblies 150 and a plurality of detec-
tion units 140, where the fruit cup 130 can be configured
to accommodate fruit, and the fixing assembly 150 may
be configured to fix the fruit cup 130.

[0057] The detection assembly 160 may be arranged
at an input end of the conveying assembly 120, and the
detection assembly 160 may be connected to the control
unit 110 and is configured to detect an in-place signal
when the fixing assembly 150 moves to the input end
and send the in-place signal carrying a start point time
to the control unit 110. The plurality of fixing assemblies
150 may be sequentially mounted on the conveying as-
sembly 120, and drive the plurality of fruit cups 130 to
sequentially pass through the plurality of detection units
140 under the action of the conveying assembly 120. The
plurality of detection units 140 may be connected to the
control unit 110, and the detection unit 140 may be con-
figured to collect detection information of the fruit cup 130
once every preset time interval and send the detection
information carrying time information to the control unit
110.

[0058] The control unit 110 may be configured to be
connected to the detection unit 140 and the detection
assembly 160, and is configured to receive a plurality of
pieces of detection information and match the detection
information corresponding to the fruit cup 130 of the in-
place signal according to a running speed of the convey-
ing assembly 120, the start point time of the in-place sig-
nal, a distance between the detection unit 140 and the
detection assembly 160, and time information of the de-
tection information.

[0059] In this embodiment, fruit is placed in the fruit
cup 130, the fruit cup 130 may be fixed on the fixing as-
sembly 150, and under the action of the conveying as-
sembly 120, the fixing assembly 150 may drive the fruit
cup 130 to sequentially pass through a plurality of detec-
tion units 140 arranged in an extension direction of the
conveying assembly 120. A position at which the fruit cup
130 s placed on the input end by the fixing assembly 150
may be considered a start point of the fruit cup 130 mov-
ing on the conveying assembly 120. Acquiring the in-
place signal of the fixing assembly 150 moving to the
inputend may be regarded as acquiring a start point time
of the fixing assembly 150 driving the fruit cup 130 to
move on the conveying assembly 120. The detection in-
formation that corresponds to the fruit cup 130 of the in-
place signal and that is detected at the detection unit 140
may be matched according to the start point time, the
running speed and the distance between the detection
unit 140 and the detection assembly 160. In this embod-
iment, according to the start point time, the running
speed, the distance between the detection unit 140 and
the detection assembly 160, and time information, it is
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possible to realize matching between the fruit cup 130
and detection information, realizing one-to-one corre-
spondence between a plurality of pieces of detection in-
formation and a plurality of fruit cups 130, so as to avoid
the influence of the loss of fruit cups 130 on subsequent
sorting, and reduce the problem of disorder of subse-
quent data as much as possible, thereby improving the
precision of fruit sorting.

[0060] Itis easily understood that a plurality of detec-
tion units 140 are provided, and the control unit 110 proc-
esses the detection information detected by the same
detection unit 140 in the same manner after receiving the
detection information of the same detection unit 140, so
as to realize multiple sorting of the fruit.

[0061] The running speed may be preset, or the control
unit 110 may obtain the running speed directly from the
conveying assembly 120. In general, in order to facilitate
the collection of the detection information by the detection
unit 140, the conveying assembly 120 generally moves
at a constant speed, that is, the running speed is a con-
stant value. When the entire fruit sorting apparatus 100
is started, the control unit 110 may control the conveying
assembly 120 to convey the fruit cup 130 at the running
speed according to the starting instruction. The control
unit 110 may also directly detect the running speed of
the conveying assembly 120 after the fruit sorting appa-
ratus 100 is started. The plurality of fixing assemblies
150 are evenly spaced and arranged on the conveying
assembly 120, an interval time between two adjacent fix-
ing assemblies 150 passing through the detection unit
140 may be calculated according to the running speed
of the conveying assembly 120 and the distance between
the two adjacent fixing assemblies 150, and the interval
time may be set to a preset time, that is to say, the de-
tection unit 140 collects detection information once when
eachfixing assembly 150 moves to the detection unit 140.
[0062] For example, the running speed is 20 mm/s, a
space between two adjacent fixing assemblies 150 is 40
mm, and the interval time calculated according to the
running speed and the distance between two adjacent
fixing assemblies 150 is 2 s. For a single detection unit
140, detection information is acquired every 2 s.

[0063] Of course, in order to improve the detection ef-
fect of the detection unit 140, the preset time may be
smaller than the interval time, as long as the interval time
is an integer multiple of the preset time, that is to say,
the preset time can be one-half, one-third and the like of
the interval time. That is, the interval time canbe 1 s, 0.5
s, and the like.

[0064] The plurality of fixing assemblies 150 are evenly
arranged on the conveying assembly 120, and the dis-
tance between the detection assembly 160 and the de-
tection unit 140 can be calculated according to the
number of the fixing assemblies 150 between the detec-
tion assembly 160 and the detection unit 140.

[0065] For convenience of understanding, the detec-
tion unit 140 closest to the detection assembly 160 is
specifically described as an example. For example, when
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the fixing assembly 150 moves to the detection assembly
160, the current fixing assemblies 150 are numbered,
and the numbering sequence of the plurality of fixing as-
semblies 150 is separately No. 1, No. 2, No. 3, No. 4,
No. 5, No. 6 and so on according to the sequence passing
through the detection assembly 160. When the distance
between the detection assembly 160 and the detection
unit 140 is calculated, the current detection assembly
160 detects the in-place signal of one fixing assembly
150, and records the fixing assembly 150 currently at the
detection assembly 160 as No. 6. When the current fixing
assembly 150 numbered as No. 3 moves to the detection
unit 140, there are 3 intervals between the detection as-
sembly 160 and the detection unit 140, and the distance
between the detection assembly 160 and the detection
unit 140 is 3 times 40 mm to obtain 120 mm.

[0066] In this embodiment, the in-place signal carrying
the start point time may refer to a time point when the
detection assembly 160 detects the in-place signal of the
fixing assembly 150 and records the detected in-place
signal, and the time point when the in-place signal is de-
tected is the start point time of the in-place signal.
[0067] For example, when the start of the fruit sorting
apparatus 100 is at the moment of 0, the detection as-
sembly 160 just detects an in-place signal, and the start
point time of the in-place signal is 0. The in-place signal
carrying the start point time is: 0 s-signal 1. Since the
fixing assemblies 150 are evenly arranged on the con-
veying assembly 120, the in-place signals carrying the
start point time detected by the detection assembly are:
0 s-signal 1, 2 s-signal 2, 4 s-signal 3, 6 s-signal 4, and
so on.

[0068] The detection information carrying time infor-
mation may mean that the detection unit 140 simultane-
ously records the time point when the detection informa-
tion is detected when detecting the detection information
ofthe fruit cup 130, then the time point when the detection
information is detected is the time information of the de-
tection information. For convenience of understanding,
the detection unit 140 closest to the detection assembly
160 is specifically described as an example, for example,
in the process of acquiring the detection information once
every preset time interval, the detection unit 140 records
the detection information and records the time when the
detection information is received, and sends the detec-
tion information to the control unit 110. The detection
information received by the control unitis: 0 s-information
1, 2 s-information 2, 4 s-information 3, 6 s-information 4
and so on.

[0069] In this embodiment, the control unit 110 may be
further configured to calculate a movement time of the
fixing assembly 150 driving the fruit cup 130 to move from
the detection assembly 160 to the detection unit 140 ac-
cording to the running speed and the distance between
the detection unit 140 and the detection assembly 160,
calculate an end point time of the fixing assembly 150
moving to the detection unit 140 according to the start
point time of the in-place signal and the movement time,
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and match detection information whose time information
is the same as the end point time.

[0070] In this embodiment, after the running speed of
the conveying assembly 120 is obtained, the movement
time required for the fixing assembly 150 to move from
the input end to the detection unit 140 can be calculated
according to the running speed and the distance between
the detection unit 140 and the detection assembly 160,
the end point time for the fixing assembly 150 to move
to the detection unit 140 can be calculated according to
the start point time obtained by the fixing assembly 150
at the input end, the end point time can be obtained by
adding the movement time to the start point time, and
the detection information whose time information is the
same as the end point time can be matched among a
plurality of pieces of detection information according to
the end point time, where the detection information is the
detection information of the fruit cup 130 detected by the
detection unit 140 when the fixing assembly 150 moves
to the detection unit 140.

[0071] In this embodiment, if there is the detection in-
formation matching the end pointtime among the plurality
of pieces of detection information, the detection informa-
tion may be recorded into detection data of the fruit cup
130 corresponding to the in-place signal.

[0072] The detection unit 140 may collect one piece of
detection information every preset time interval and send
the detection information carrying time information to the
control unit 110. The control unit 110 matches detection
information that is the same as the end point time among
a plurality of pieces of detection information. If there is
the detection information that is the same as the end
point time, the detection information is detection data of
the fruit cup 130, and the detection information is record-
ed in the detection data of the fruit cup 130.

[0073] In this embodiment, if there is no detection in-
formation matching the end pointtime among the plurality
of pieces of detection information, the detection data of
the fruit cup 130 corresponding to the in-place signal is
discarded.

[0074] Ifthere is no detection information matching the
end point time among the plurality of pieces of detection
information, the fruit cup 130 may be lost in the process
of moving to the detection unit 140, or the fruit cup 130
is not lost, but the detection unit 140 does not detect the
detection information of the fruit cup 130, which indicates
that there is no detection information of the fruit cup 130
among the plurality of pieces of detection information, so
that the detection data of the fruit cup 130 is discarded,
and the next sorting work is not performed.

[0075] Itis easily understood that, in this embodiment,
a plurality of detection units 140 may be provided, and
the control unit 110 performs matching according to the
above method after receiving the detection data from the
same detection unit 140.

[0076] In order to facilitate understanding the process
of matching the detection information with the fruit cup
130, any fruit cup 130 that is fixed on the fixing assembly
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150 and passes through the detection unit 140 closest
to the detection assembly 160 under the driving of the
conveying assembly 120 is taken as an example for spe-
cific description. After the fruit sorting apparatus 100 is
started, the detection unit 140 detects a plurality of pieces
of detection information having time information, which
are: 0 s-information 1, 2 s-information 2, 4 s-information
3, 6 s-information 4, 8 s-information 5, 10 s-information
6, 12 s-information 7, 14 s-information 8, and so on.
[0077] When the corresponding fixing assembly 150
is applied to the detection assembly 160, the detection
assembly 160 detects that the in-place signal carrying
the start point time is 6 s-signal 4. The movement time
can be calculated to be 6 s according to the running speed
of 20 mm/s and the distance between the detection unit
140 and the detection assembly 160 of 120 mm. Then,
the time information is calculated to be 12 s according to
the start point time of 6 s plus the movement time of 6 s
detected by the detection assembly 160. Then, whether
there is detection information having time information of
12 s is matched again among the detection information
having time information detected by the detection unit
140. If itis found from the matching that there is detection
information of 12 s-information 7, the information 7 is the
detection information of the fruit cup 130, and the infor-
mation 7 is recorded in the detection data of the fruit cup
130.

[0078] Similarly, when the fruitcup 130 passes through
the other detection units 140, the calculation process is
the same as the above. Since the positions of the different
detection units 140 are different from that of the different
detection assemblies 160, the calculated movement time
is different, and the above matching detection information
can be referred.

[0079] Referring to FIGs. 2 and 3, in this embodiment,
he conveying assembly 120 may include a transmission
chain 124 and adriving wheel 122, the transmission chain
124 may be in transmission connection with the driving
wheel 122, and the plurality of fixing assemblies 150 may
be sequentially mounted on the transmission chain 124.
[0080] In this embodiment, the plurality of fixing as-
semblies 150 may be evenly spaced and mounted on
the transmission chain 124, and under the drive of driving
wheel 122, the transmission chain 124 can drive the fruit
cups 130 fixed on the fixing assemblies 150 to pass
through a plurality of detection units 140 sequentially.
The transmission performed by the driving wheel 122
and transmission chain 124 can increase the stability of
conveying assembly 120 in the transmission process,
and reduce the slipping problem of transmission assem-
bly 120 in the transmission process.

[0081] In this embodiment, the transmission chain 124
may include a first transmission chain 1242 and a second
transmission chain 1244, an end that is of the first trans-
mission chain 1242 and that is far away from the input
end may be coaxially arranged with an end of the second
transmission chain 1244, the second transmission chain
1244 may include a first chain 1245 and a second chain
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1246, and the first chain 1245 and the second chain 1246
may be arranged in parallel and spaced apart to form a
gap.

[0082] In this embodiment, the first transmission chain
1242 and the second transmission chain 1244 are coax-
ially arranged, so that the first transmission chain 1242
and the second transmission chain 1244 may be driven
simultaneously by the same driving wheel 122, the first
transmission chain 1242 and the second transmission
chain 1244 can move synchronously, and sorting of dif-
ferent functions of fruit can be achieved.

[0083] The second transmission chain 1244 includes
a first chain 1245 and a second chain 1246, the second
transmission chain 1244 achieves transmission in a dou-
ble-chain mode, and a gap is formed between the first
chain 1245 and the second chain 1246, so that the fruit
cup 130 placed on the fixing assembly 150 may be ex-
posed outside, and the detection unit 140 below the fruit
cup can conveniently detect information.

[0084] In this embodiment, the first transmission chain
1242 may achieve transmission by a single-chain mode,
and the second transmission chain 1244 may achieve
transmission by a double-chain mode, and the fixing as-
sembly 150 of the first transmission chain 1242 is differ-
ent from the fixing assembly 150 of the second transmis-
sion chain 1244 because the first transmission chain
1242 and the second transmission chain 1244 are in dif-
ferent structures.

[0085] Referring to FIG. 4, in this embodiment, the de-
tection unit 140 may include a quality module 142, and
the quality module 142 may be arranged below the gap.
[0086] In this embodiment, the quality module 142 is
arranged below a gap formed by the first chain 1245 and
the second chain 1246, the quality module 142 may be
mainly configured to receive a spectrum of a light source
170 after passing through the fruit cup 130, and the light
source 170 may be arranged above the fruit cup 130.
Receiving the spectrum from the bottom of the fruit cup
130 allows the fruit to fit well with the soft skin in the fruit
cup 130, blocking most of the non-transmitted light, there-
by reducing the influence of the non-transmitted light on
the spectrum of the transmitted fruit. If the quality module
142 is arranged above or on a side surface of the fruit
cup 130, more natural light and diffuse reflection light
enter the quality module 142, such that the detection pre-
cision of the quality module 142 is influenced.

[0087] Secondly, by receiving the spectrum from the
bottom of the fruit cup 130, any size of fruit can be lit from
the middle of the fruit. It has good compatibility with large
fruit and small fruit, and can be compatible with fruit of
different sizes. With the top receiving or side receiving
method, large fruit will be lit at a lower part of the fruit,
while small fruit will be lit at an upper part of the fruit. The
compatibility is poor. Various sizes of fruit cups 130 need
to be designed for fruit with large size differences. Some
smaller fruit may even sink directly into the fruit cup 130,
and even if the fruit cup 130 is changed to a smaller size,
the light leakage is too severe to be detected.
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[0088] Referringto FIG. 5, in thisembodiment, the bot-
tom of the fruit cup 130 may be provided with a detection
hole 132, and the detection hole 132 may be arranged
corresponding to the gap. The corresponding arrange-
ment may be regarded as the projection of the detection
hole 132 in the vertical direction coinciding with the gap.
In order to improve the accuracy of the quality module
142 for receiving the spectrum, the detection hole 132 is
arranged in the bottom of the fruit cup 130, so that the
light transmission may be increased, and the phenome-
non that the intensity of the spectrum received by the
quality module 142 is weakened due to thicker fruit cups
130 is avoided.

[0089] In order to improve the quality of the spectrum
received by the quality module 142, the detection hole
132 is arranged at a center of the fruit cup 130 as much
as possible, so that the spectrum can pass through the
detection hole 132 as much as possible.

[0090] In addition, a diameter of the detection hole 132
should not be too large. If the diameter of the detection
hole 132 is too large and a diameter of the fruit is small,
the fruit may fall from the detection hole 132. Therefore,
the diameter of the detection hole 132 is adapted to the
diameter of the fruit.

[0091] Similarly, the distance between the first chain
1245 and the second chain 1246 should not be too small
or too large. If the distance between the first chain 1245
and the second chain 1246 is too large, the fixing assem-
blies 150 on the first chain 1245 and the second chain
1246 may not fix the fruit cup 130 conveniently, and if
the distance between the first chain 1245 and the second
chain 1246 is too small, the light source may not pass
through the gap completely.

[0092] In this embodiment, the transmission chain 124
may further include a third transmission chain 1248, and
an end of the third transmission chain 1248 may be ar-
ranged coaxially with an end that is of the second trans-
mission chain 1244 and that is far away from the first
transmission chain 1242.

[0093] In this embodiment, the first transmission chain
1242, the second transmission chain 1244 and the third
transmission chain 1248 may be arranged sequentially,
the input end may be arranged at an end that is of the
first transmission chain 1242 and that is far away from
the second transmission chain 1244, and the fruit cup
130 may be arranged on the input end and then be trans-
mitted on the first transmission chain 1242, the second
transmission chain 1244 and the third transmission chain
1248 sequentially.

[0094] The third transmission chain 1248 may also be
a single chain, and a main purpose of providing the sec-
ond transmission chain 1244 is to receive the spectrum
from below the fruit cup 130. Since the double-chain
mode is more costly than the single-chain mode, in this
embodiment, only the double-chain mode is used for
transmission at the detection of the quality module 142.
[0095] Itis easily understood that, in this embodiment,
the structures of the first transmission chain 1242 and
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the third transmission chain 1248 may be the same.
[0096] In this embodiment, the first transmission chain
1242 is coaxially connected to the second transmission
chain 1244, one end that is of the second transmission
chain 1244 and that is far away from the first transmission
chain 1242 is coaxially connected to the third transmis-
sion chain 1248, the driving wheel 122 is in transmission
connection with the first transmission chain 1242, the
driving wheel 122 drives the first transmission chain 1242
to rotate, and the first transmission chain 1242 drives the
second transmission chain 1244 to rotate through a
transmission shaft connected to the second transmission
chain 1244. Similarly, the second transmission chain
1244 drives the third transmission chain 1248 to rotate
through a transmission shaft connected to the third trans-
mission chain 1248, so as to realize the synchronous
rotation of the first transmission chain 1242, the second
transmission chain 1244 and the third transmission chain
1248.

[0097] In this embodiment, the detection unit 140 may
further include a vision module 144 and a weighing mod-
ule 146, wherein the vision module 144 and the weighing
module 146 may be arranged below the first transmission
chain 1242; and the fruit sorting apparatus 100 may fur-
ther include a sorting module 148, wherein the sorting
module 148 may be arranged below the third transmis-
sion chain 1248.

[0098] The vision module 144 may be mainly config-
ured to collect image information of fruit, the weighing
module 146 may be mainly configured to weigh the fruit,
and the sorting module 148 may be mainly configured to
obtain the overall data of the fruit after integrating the
data of the quality module 142, the vision module 144
and the weighing module 146, and then sort the grades
of the fruit according to the integrated overall data.
[0099] Referringto FIGs. 6 and 7, in this embodiment,
the structures of the first transmission chain 1242 and
the third transmission chain 1248 are the same. The
structure of the second transmission chain 1244 is dif-
ferent from the structures of the first transmission chain
1242 and the third transmission chain 1248. The struc-
ture of the fixing assembly 150 on the first transmission
chain 1242 is the same as the structure of the fixing as-
sembly 150 on the third transmission chain 1248, and
the fixing assembly 150 on the second transmission
chain 1244 is in another structure. In order to distinguish
two different fixing assemblies 150, the fixing assemblies
150 on the first transmission chain 1242 and the third
transmission chain 1248 are defined as a first fixing mem-
ber 152, and the fixing assembly 150 on the second trans-
mission chain 1244 is defined as a second fixing member
154,

[0100] In this embodiment, the fixing assembly 150
may include a bottom plate 1521 and a baffle plate 1523,
the bottom plate 1521 may be mounted on the conveying
assembly 120, the baffle plate 1523 may be connected
to the bottom plate 1521, the baffle plates 1523 and the
bottom plates 1521 of two adjacent fixing assemblies 150
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may form a fixing cavity, and the fruit cup 130 may be
mounted in the fixing cavity.

[0101] In this embodiment, the first fixing member 152
includes a bottom plate 1521 and a baffle plate 1523, the
bottom plate 1521 is mounted on the first transmission
chain 1242 or the third transmission chain 1248, and the
fruit cup 130 is placed in the fixing cavity. In the process
of conveying the fruit cups 130 by the first transmission
chain 1242 or the third transmission chain 1248, the bot-
tom plate 1521 is mainly configured to bear the fruit cups
130, and the baffle plates 1523 of two adjacent first fixing
members 152 limit the fruit cups 130 from the front and
the back of the fruit cups 130, such that the fruit cups 130
may be ensured to run on the first transmission chain
1242 or the third transmission chain 1248.

[0102] Inordertoimprove the limiting effect of the baffle
plate 1523 on the fruit cup 130, the baffle plate 1523 may
be arranged perpendicular to the bottom plate 1521.
[0103] Certainly, in other embodiments of the present
disclosure, the baffle plate 1523 may be arranged at other
included angles with the bottom plate 1521, as long as
the fruit cup 130 can be limited.

[0104] Referring to FIGs. 8 and 9, in this embodiment,
the fixing assembly 150 may include a mounting plate
1542 and a stopper 1544, the mounting plate 1542 may
be mounted on the conveying assembly 120, the stopper
1544 may be connected to the mounting plate 1542, and
the stopper 1544 can abut against the fruit cup 130, so
that the fruit cup 130 moves under the driving of the con-
veying assembly 120.

[0105] In this embodiment, the second fixing member
154 includes a mounting plate 1542 and a stopper 1544,
the mounting plate 1542 is mounted on the second trans-
mission chain 1244, and the stopper 1544 is mainly con-
figured to abut against the fruit cup 130, so as to drive
the fruit cup 130 to move on the second transmission
chain 1244.

[0106] It should be noted that, in this embodiment, the
first chain 1245 and the second chain 1246 of the second
transmission chain 1244 are both provided with the sec-
ond fixing members 154, and the second fixing members
154 on the first chain 1245 are arranged in one-to-one
correspondence with the second fixing members 154 on
the second chain 1246. Thatis, the second fixing member
154 of the first chain 1245 and the second fixing member
154 of the second chain 1246 at the same position co-
operate to fix the fruit cup 130.

[0107] That s, the two second fixing members 154 at
the same position fix the fruit cup 130 from different po-
sitions of the fruit cup 130, and push the fruit cup 130 to
move on the second transmission chain 1244.

[0108] The distance between the first fixing members
152 on the first transmission chain 1242 may be the same
as the distance between the second fixing members 154
on the second transmission chain 1244. When the first
fixing member 152 moves to the transmission shaft of
the first transmission chain 1242 and the second trans-
mission chain 1244, the second fixing member 154 on
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the second transmission chain 1244 just rotates from be-
low the second transmission chain 1244 to above the
second transmission chain 1244, during the rotation at
the same speed, the first fixing member 152 gradually
rotates to below the first transmission chain 1242, and
the stopper 1544 of the second fixing member 154 grad-
ually contacts the fruit cup 130, so that the fruit cup 130
can ftransition from the first transmission chain 1242 to
the second transmission chain 1244.

[0109] In this embodiment, the gaps between the first
transmission chain 1242 and the second transmission
chain 1244 and between the third transmission chain
1248 and the second transmission chain may be corre-
spondingly set, so as to avoid the interference between
the firstfixing member 152 and the second fixing member
154 when the fruit cup 130 transits from the first trans-
mission chain 1242 to the second transmission chain
1244 and transits from the second transmission chain
1244 to the third transmission chain 1248.

[0110] Inthis embodiment, the stopper 1544 may have
a stop surface 1546, and the stop surface 1546 may abut
against the fruit cup 130. During the transition of the fruit
cup 130 from the first transmission chain 1242 to the
second transmission chain 1244, the stop surface 1546
gradually abuts against the fruit cup 130, thereby pushing
the fruit cup 130 to move on the second transmission
chain 1244.

[0111] Inthis embodiment, a shape of the stop surface
1546 may be adapted to that of the fruit cup 130, which
can ensure that the stop surface 1546 and the fruit cup
130 can fit perfectly, improve the transmission stability
of the fruit cup 130 during the transmission process, and
reduce the sliding of the fruit cup 130 due to local contact
between the stop surface 1546 and the fruit cup 130.
[0112] For example, when the fruit cup 130 has a cir-
cular shape, the stop surface 1546 also has a circular
shape. When the fruit cup 130 has a rectangular shape,
the stop surface 1546 also has a rectangular shape, as
long as the stop surface 1546 can perfectly fit the fruit
cup 130.

[0113] Inthisembodiment,inordertoincrease the con-
tact area between the whole second fixing member 154
and the bottom of the fruit cup 130, the second fixing
member 154 may further include a connecting plate
1548, and the connecting plate 1548 may be mounted
on the second transmission chain 1244 and spaced apart
from the mounting plate 1542.

[0114] In this embodiment, when the fruit cup 130 is
on the first transmission chain 1242, two adjacent first
fixing members 152 clamp the fruit cup 130, when the
fruit cup 130 moves to the transmission shafts of the first
transmission chain 1242 and the second transmission
chain 1244, the baffle plate 1523 of the first fixing member
152 that is on the first transmission chain 1242 and that
fixes the front of the fruit cup 130 gradually moves to
below the first transmission chain 1242, so as to be sep-
arated from the fruit cup 130, and the stop surface 1546
of the second transmission chain 1244 moves to fit the
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fruit cup 130, so as to push the fruit cup 130 to transmit
on the second transmission chain 1244. When the fruit
cup 130 moves to the transmission shafts of the second
transmission chain 1244 and the third transmission chain
1248, similarly, the first fixing member 152 on the third
transmission chain 1248 is transmitted to a connection
between the second transmission chain 1244 and the
second transmission chain 1244, and the fruit cup 130
is limited in front of the fruit cup 130, so that the fruit cup
130 is prevented from being separated from the third
transmission chain 1248. In the process of continuing
transmission, the second fixing member 154 of the sec-
ond transmission chain 1244 gradually rotates to below
the second transmission chain 1244, and the other first
fixing member 152 of the third transmission chain 1248
rotates to above the third transmission chain 1248, so as
to fix the fruit cup 130.

[0115] Referring to FIG. 10, in the embodiment, the
detection assembly 160 may include a detection switch
162 and a detection tray 164, the detection tray 164 may
be arranged coaxially with the conveying assembly 120,
a plurality of detection ports 166 may be arranged on the
detection tray 164, the number of the detection ports 166
may be the same as that of the fixing assemblies 150,
and the detection switch 162 may detect an in-place sig-
nal indicating that the fixing assembly 150 moves to the
input end under a condition that the detection port 166
moves to a position corresponding to the detection switch
162.

[0116] In this embodiment, since the conveying as-
sembly 120 includes a first transmission chain 1242, a
second transmission chain 1244 and a third transmission
chain 1248, and the detection assembly 160 is arranged
on the first transmission chain 1242, the number of the
detection ports 166 needs to be the same as that of the
first fixing members 152 of the first transmission chain
1242. The detection tray 164 is arranged coaxially with
an end that is of the first transmission chain 1242 and
thatis far away from the second transmission chain 1244.
[0117] The detection switch 162 may be photoelectric
switch, and when the detection port 166 rotates to a de-
tection port 166, the signal sent by the photoelectric
switch can be emitted from the detection port 166. When
the detection tray 164 rotates to a gap between the two
detection ports 166, the photoelectric switch receives a
feedback signal. Therefore, it can be determined whether
any detection port 166 passes through the detection
switch 162, and based on the result that whether the de-
tection port 166 moves to the detection switch 162, it can
be determined whether the fixing assembly 150 moves
to the input end.

[0118] The working principle of the fruit sorting appa-
ratus 100 provided by this embodiment is as follows: in
this embodiment, after the running speed of the convey-
ing assembly 120 is obtained, the movement time re-
quired for the fixing assembly 150 to move from the input
end to the detection unit 140 can be calculated according
to the running speed and the distance between the de-
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tection unit 140 and the detection assembly 160, the end
point time for the fixing assembly 150 to move to the
detection unit 140 can be calculated according to the
start point time obtained by the fixing assembly 150 at
the input end, the end point time can be obtained by add-
ing the movement time to the start point time, and the
detection information whose time information is the same
as the end point time can be matched among a plurality
of pieces of detection information according to the end
point time, where the detection information is the detec-
tion information of the fruit cup 130 detected by the de-
tection unit 140 when the fixing assembly 150 moves to
the detection unit 140.

[0119] Insummary, according to the fruit sorting appa-
ratus 100 provided in this embodiment, the fruit is placed
in the fruit cup 130, the fruit cup 130 is fixed on the fixing
assembly 150, and under the action of the conveying
assembly 120, the fixing assembly 150 drives the fruit
cup 130 to sequentially pass through a plurality of detec-
tion units 140 arranged in an extension direction of the
conveying assembly 120. Aposition where the input end
and the fruit cup 130 are placed at the fixing assembly
150 may be considered as a start point of the fruit cup
130 moving on the conveying assembly 120. Acquiring
the in-place signal of the fixing assembly 150 moving to
the input end may be regarded as acquiring a start point
time of the fixing assembly 150 driving the fruit cup 130
to move on the conveying assembly 120. The detection
information that corresponds to the fruit cup 130 of the
in-place signal and that is detected at the detection unit
140 may be matched according to the start point time,
the running speed and the distance between the detec-
tion unit 140 and the detection assembly 160. In this em-
bodiment, according to the start point time, the running
speed, the distance between the detection unit 140 and
the detection assembly 160, and time information, it is
possible to realize matching between the fruit cup 130
and detection information, realizing one-to-one corre-
spondence between a plurality of pieces of detection in-
formation and a plurality of fruit cups 130, so as to avoid
the influence of the loss of fruit cups 130 on subsequent
sorting, and reduce the problem of disorder of subse-
quent data as much as possible, thereby improving the
precision of fruit sorting.

[0120] Another embodiment of the present disclosure
will be described, and this embodiment provides a fruit
sorting method. The fruit sorting method provided in this
embodiment can match a plurality of pieces of detection
information with the fruit cups 130 after receiving the de-
tection information of the fruit cups 130 detected by the
detection units 140, so as to reduce the problem of dis-
order of subsequent data as much as possible, thereby
improving the precision of fruit sorting.

[0121] For a brief description, reference may be made
to the foregoing embodiments of the fruit sorting appa-
ratus of the present disclosure for matters not mentioned
in this embodiment.

[0122] Specific steps of the fruit sorting method are as
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follows.

[0123] Referring to FIG. 11, step S100: acquiring an
in-place signal carrying a start point time when the fixing
assembly 150 moves to an input end.

[0124] In this embodiment, the in-place signal carrying
the start point time may refer to a time point when the
detection assembly 160 detects the in-place signal of the
fixing assembly 150 and records the detected in-place
signal, and the time point when the in-place signal is de-
tected is the start point time of the in-place signal.
[0125] Step S200: acquiring a running speed of a con-
veying assembly 120.

[0126] In this embodiment, the running speed may be
preset, or the control unit 110 may obtain the running
speed directly from the conveying assembly 120. When
the entire fruit sorting apparatus 100 is started, the control
unit 110 may control the conveying assembly 120 to con-
vey the fruit cup 130 at the running speed according to
the starting instruction. The control unit 110 may also
directly detect the running speed of the conveying as-
sembly 120 after the fruit sorting apparatus 100 is started.
[0127] Step S300: acquiring detection information that
carries time information and is collected by the detection
unit 140 every preset time interval.

[0128] In this embodiment, the detection information
carrying time information may mean that the detection
unit 140 simultaneously records the time point when the
detection information is detected when detecting the de-
tection information of the fruit cup 130, then the time point
when the detection information is detected is the time
information of the detection information.

[0129] The plurality of fixing assemblies 150 are
spaced and arranged on the conveying assembly 120,
an interval time between two adjacent fixing assemblies
150 passing through the detection unit 140 may be cal-
culated according to the running speed of the conveying
assembly 120 and the distance between the two adjacent
fixing assemblies 150, and the interval time may be set
to a preset time, that is to say, the detection unit 140
collects detection information once when each fixing as-
sembly 150 moves to the detection unit 140.

[0130] Step S400: acquiring a distance between the
detection assembly 160 and the detection unit 140.
[0131] In this embodiment, the plurality of fixing as-
semblies 150 are evenly spaced and arranged on the
conveying assembly 120, the distance between the fixing
assemblies 150 is constant, and the distance between
the detection assembly 160 and the detection unit 140
can be calculated according to the number of the fixing
assemblies 150 between the detection assembly 160 and
the detection unit 140.

[0132] Step S500: matching the detection information
corresponding to the fruit cup 130 of the in-place signal
according to a running speed of the conveying assembly
120, the time information of the in-place signal, a distance
between the detection unit 140 and the detection assem-
bly 160, and time information of the detection information.
[0133] In this embodiment, according to the start point
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time, the running speed, the distance between the de-
tection unit 140 and the detection assembly 160, and
time information, it is possible to realize matching be-
tween the fruit cup 130 and detection information, real-
izing one-to-one correspondence between a plurality of
pieces of detection information and a plurality of fruit cups
130, so as to avoid the influence of the loss of fruit cups
130 on subsequent sorting, and reduce the problem of
disorder of subsequent data as much as possible, there-
by improving the precision of fruit sorting.

[0134] ReferringtoFIG. 12, the step S500 may include
step S510, step S520 and step S530.

[0135] Step S510: calculating a movement time of the
fixing assembly 150 driving the fruit cup 130 to move from
the detection assembly 160 to the detection unit 140 ac-
cording to the running speed and the distance between
the detection unit 140 and the detection assembly 160.
[0136] In this embodiment, after the running speed of
the conveying assembly 120 is acquired, the movement
time required for the fixing assembly 150 to move from
the input end to the detection unit 140 can be calculated
according to the running speed and the distance between
the detection unit 140 and the detection assembly 160.
[0137] Step S520: calculating an end point time of the
fruit cup 130 driven by the fixing assembly 150 to move
from the detection assembly 160 to the detection unit 140
according to the time information of the in-place signal
and the movement time.

[0138] The end point time for the fixing assembly 150
to move to the detection unit 140 can be calculated ac-
cording to the start point time obtained by the fixing as-
sembly 150 at the input end, and the end point time can
be obtained by adding the movement time to the start
point time.

[0139] Step S530: matching the detection information
thatis the same as the end point time among the plurality
of pieces of detection information.

[0140] The detection information whose time informa-
tion is the same as the end point time can be matched
among a plurality of pieces of detection information ac-
cording to the end point time, where the detection infor-
mation is the detection information of the fruit cup 130
detected by the detection unit 140 when the fixing as-
sembly 150 moves to the detection unit 140.

[0141] Referringto FIG. 13, the step S530 may include
step S532, step S534 and step S536.

[0142] Step S532: judging whether there is detection
information that is the same as the end point time among
the plurality of pieces of detection information.

[0143] Inthis embodiment, the detection unit 140 may
collect one piece of detection information every preset
time interval and send the detection information carrying
time information to the control unit 110, the control unit
110 matches detection information that is the same as
the end point time among a plurality of pieces of detection
information.

[0144] Step S534: if there is the detection information,
recording the detection information that is the same as
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the end point time into the detection data of the fruit cup
130 corresponding to the in-place signal.

[0145] If there is the detection information that is the
same as the end point time, the detection information is
detection data of the fruit cup 130, and the detection in-
formation is recorded in the detection data of the fruit cup
130.

[0146] Step S536: if there is no detection information,
discarding the detection data of the fruit cup 130 corre-
sponding to the in-place signal.

[0147] Ifthere is no detection information matching the
end point time among the plurality of pieces of detection
information, the fruit cup 130 may be lost in the process
of moving to the detection unit 140, or the fruit cup 130
is not lost, but the detection unit 140 does not detect the
detection information of the fruit cup 130, which indicates
that there is no detection information of the fruit cup 130
among the plurality of pieces of detection information,
the detection data of the fruit cup 130 is discarded, and
the next sorting work is not performed.

[0148] For example: the distance between the vision
module 144 and the detection assembly 160 is X fixing
assemblies 150, the distance between the weighing mod-
ule 146 and the detection assembly 160 is Y fixing as-
semblies 150, the distance between the quality module
142 and the detection assembly 160 is Z fixing assem-
blies 150, and the distance between the sorting module
and the detection assembly is M fixing assemblies 150.
[0149] For each movement of the detection assembly
160 to the fixing assembly 150, the detection assembly
160 detects an in-place signal and transmits the in-place
signal to the control unit 110, and the control unit 110
can obtain a detection data from the vision module 144,
the weighing module 146 and the quality module 142.
[0150] When the in-place signal is N, the data output-
ted by the vision module 144 is An, the data outputted
by the weighing module 146 is Bn, and the output out-
putted by the quality module 142 is Cn.

[0151] After the fruit sorting method provided by this
embodiment is used for integration, the in-place signal
ofacertain fixing assembly 150 is N, the data correspond-
ing to the vision module 144, the weighing module 146
and the quality module 142 should be An+X, Bn+Y, and
Cn+Z respectively. The three data are integrated into Dn
and sent to the sorting module 148, and the sorting mod-
ule 148 performs grade sorting according to Dn.

[0152] The foregoing descriptions are merely specific
implementations of the present disclosure, but are not
intended to limit the protection scope of the present dis-
closure. Any variation or replacement readily figured out
by a person skilled in the art within the technical scope
disclosed in the present disclosure shall fall within the
protection scope of the present disclosure. Therefore,
the protection scope of the present disclosure shall be
subject to the protection scope of the claims.
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Industrial Applicability

[0153] The present disclosure discloses a fruit sorting
apparatus and method, and relates to the technical field
of fruit sorting. The fruit sorting apparatus includes: a
control unit, a conveying assembly, a detection assem-
bly, a fruit cup, a plurality of fixing assemblies and a plu-
rality of detection units, where the control unit is config-
ured to receive a plurality of pieces of detection informa-
tion, and match detection information corresponding to
a fruit cup of an in-place signal according to a running
speed of the conveying assembly, a start point time of
an in-place signal, a distance between the detection unit
and the detection assembly, and time information of the
detection information. In this embodiment, according to
the start point time, the running speed, the distance be-
tween the detection unit and the detection assembly, and
time information, it is possible to realize matching be-
tween the fruit cup and detection information, realizing
one-to-one correspondence between a plurality of pieces
of detection information and a plurality of fruit cups, so
as to avoid the influence of the loss of fruit cups on sub-
sequent sorting, and reduce the problem of disorder of
subsequentdata as much as possible, thereby improving
the precision of fruit sorting.

[0154] Inaddition, it should be understood that the fruit
sorting apparatus and method of the present disclosure
are reproducible and can be applied to a variety of indus-
trial applications. For example, the fruit sorting apparatus
of the present disclosure can be applied to the field of
fruit sorting.

Claims

1. A fruit sorting apparatus for sorting fruit, character-
ized in that the fruit sorting apparatus (100) com-
prises: a control unit (110), a conveying assembly
(120), a detection assembly (160), a fruit cup (130),
a plurality of fixing assemblies (150) and a plurality
of detection units (140), wherein

the fruitcup (130)is configured to accommodate
a fruit;

the fixing assembly (150) is configured to fix the
fruit cup (130);

the detection assembly (160) is arranged at an
input end of the conveying assembly (120), and
the detection assembly (160) is connected to
the control unit (110) and is configured to detect
an in-place signal when the fixing assemblies
(150) move to the input end and send the in-
place signal carrying a start point time to the
control unit (110);

the plurality of fixing assemblies (150) are se-
quentially mounted on the conveying assembly
(120), and drive a plurality of fruit cups (130) to
sequentially pass through the plurality of detec-
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tion units (140) under an action of the conveying
assembly (120);

the plurality of detection units (140) are connect-
ed to the control unit (110), and the detection
units (140) are configured to collect detection
information of the fruit cup (130) once every pre-
settime interval and send the detection informa-
tion carrying time information to the control unit
(110); and

the control unit (110) is configured to be con-
nected to the detection units (140) and the de-
tection assembly (160), and is configured to re-
ceive a plurality of pieces of detection informa-
tion and match the detection information corre-
sponding to the fruit cup (130) of the in-place
signal according to a running speed of the con-
veying assembly (120), the start point time of
the in-place signal, a distance between the de-
tection units (140) and the detection assembly
(160), and the time information of the detection
information.

The fruit sorting apparatus according to claim 1,
wherein the control unit (110) is further configured
to calculate a movement time of the fixing assem-
blies (150) driving the fruit cup (130) to move from
the detection assembly (160) to the detection units
(140) according to the running speed and the dis-
tance between the detection units (140) and the de-
tection assembly (160), calculate an end point time
ofthefixing assemblies (150) moving to the detection
units (140) according to the start point time of the in-
place signal and the movement time, and match de-
tection information whose time information is the
same as the end point time.

The fruit sorting apparatus according to claim 2,
wherein when the detection information matching
the end pointtime exists among the plurality of pieces
of detection information, the detection information is
recorded into detection data of the fruit cup (130)
corresponding to the in-place signal.

The fruit sorting apparatus according to claim 2,
wherein when no detection information matching the
end point time exists among the plurality of pieces
of detection information, detection data of the fruit
cup (130) corresponding to the in-place signal is dis-
carded.

The fruit sorting apparatus according to any one of
claims 1 to 4, wherein the conveying assembly (120)
comprises a transmission chain (124) and a driving
wheel (122), the transmission chain (124) is in trans-
mission connection with the driving wheel (122), and
the plurality of fixing assemblies (150) are sequen-
tially mounted on the transmission chain (124).
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The fruit sorting apparatus according to claim 5,
wherein the transmission chain (124) comprises a
first transmission chain (1242) and a second trans-
mission chain (1244), an end that is of the first trans-
mission chain (1242) and that is far away from the
input end is coaxially arranged with an end of the
second transmission chain (1244), the second trans-
mission chain (1244) comprises a first chain (1245)
and a second chain (1246), and the first chain (1245)
and the second chain (1246) are arranged in parallel
and spaced apart to form a gap.

The fruit sorting apparatus according to claim 6,
wherein the detection units (140) comprise a quality
module (142), and the quality module (142) is ar-
ranged below the gap.

The fruit sorting apparatus according to claim 7,
wherein a bottom of the fruit cup (130) is provided
with a detection hole (132), and the detection hole
(132) is arranged corresponding to the gap.

The fruit sorting apparatus according to any one of
claims 6 to 8, wherein the transmission chain (124)
further comprises a third transmission chain (1248),
and an end of the third transmission chain (1248) is
arranged coaxially with an end that is of the second
transmission chain (1244) and that is far away from
the first transmission chain (1242).

The fruit sorting apparatus according to claim 9,
wherein the detection units (140) further comprise a
vision module (144) and a weighing module (146),
and the vision module (144) and the weighing mod-
ule (146) are arranged below the first transmission
chain (1242).

The fruit sorting apparatus according to claim 10,
wherein the fruit sorting apparatus further comprises
a sorting module (148), and the sorting module (148)
is arranged below the third transmission chain
(1248).

The fruit sorting apparatus according to any one of
claims 1 to 11, wherein each of the fixing assemblies
(150) comprises a mounting plate (1542) and a stop-
per (1544), the mounting plate (1542) is mounted on
the conveying assembly (120), the stopper (1544) is
connected to the mounting plate (1542), and the
stopper (1544) can abut against the fruit cup (130),
so that the fruit cup (130) moves under driving of the
conveying assembly (120).

The fruit sorting apparatus according to claim 12,
wherein the stopper (1544) has a stop surface
(1546), and the stop surface (1546) abuts against
the fruit cup (130).
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The fruit sorting apparatus according to claim 13,
wherein a shape of the stop surface (1546) is adapt-
ed to that of the fruit cup (130).

The fruit sorting apparatus according to any one of
claims 1 to 14, wherein each of the fixing assemblies
(150) comprises a bottom plate (1521) and a baffle
plate (1523), the bottom plate (1521) is mounted on
the conveying assembly (120), the baffle plate
(1523) is connected to the bottom plate (1521), the
baffle plates (1523) and the bottom plates (1521) of
two adjacent fixing assemblies (150) form a fixing
cavity, and the fruit cup (130) is mounted in the fixing
cavity.

The fruit sorting apparatus according to any one of
claims 1to 15, wherein the detection assembly (160)
comprises a detection switch (162) and a detection
tray (164), the detection tray (164) is arranged co-
axially with the conveying assembly (120), a plurality
of detection ports (166) are arranged on the detec-
tion tray (164), the number of the detection ports
(166) is the same as that of the fixing assemblies
(150), and the detection switch (162) detects an in-
place signal indicating that the fixing assemblies
(150) move to the input end under a condition that
the detection ports (166) move to a position corre-
sponding to the detection switch (162).

A fruit sorting method, applied to a fruit sorting ap-
paratus (100), characterized in that the fruit sorting
apparatus (100) comprises a conveying assembly
(120), a fruit cup (130), a detection assembly (160),
a plurality of fixing assemblies (150) and a plurality
of detection units (140), the plurality of fixing assem-
blies (150) are sequentially mounted on the convey-
ing assembly (120), the plurality of detection units
(140) are arranged corresponding to the conveying
assembly (120), the detection assembly (160) is ar-
ranged at an input end of the conveying assembly
(120), and the fruit sorting method comprises follow-
ing steps:

acquiring an in-place signal carrying time infor-
mation when the fixing assemblies (150) move
to the input end;

acquiring a running speed of the conveying as-
sembly (120);

acquiring detection information that carries time
information and is collected by the detection
units (140) every preset time interval;
acquiring a distance between the detection as-
sembly (160) and the detection units (140); and
matching the detection information correspond-
ing to the fruit cup (130) of the in-place signal
according to the running speed of the conveying
assembly (120), the time information of the in-
place signal, the distance between the detection
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20.

30

units (140) and the detection assembly (160),
and the time information of the detection infor-
mation.

The fruit sorting method according to claim 17,
wherein the step of matching the detection informa-
tion corresponding to the in-place signal according
to the running speed of the conveying assembly
(120), the time information of the in-place signal, the
distance between the detection units (140) and the
detection assembly (160) and the time information
of the detection information comprises:

calculating a movement time of the fixing as-
semblies (150) driving the fruit cup (130) tomove
from the detection assembly (160) to the detec-
tion units (140) according to the running speed
and the distance between the detection units
(140) and the detection assembly (160);
calculating an end pointtime of the fruit cup (130)
driven by the fixing assemblies (150) to move
from the detection assembly (160) to the detec-
tion units (140) according to the time information
of the in-place signal and the movement time;
and

matching the detection information that is the
same as the end point time among a plurality of
pieces of detection information.

The fruit sorting method according to claim 18,
wherein the step of matching the detection informa-
tion that is the same as the end point time among a
plurality of pieces of detection information compris-
es:

judging whether the detection information that
is the same as the end point time exists among
the plurality of pieces of detection information;
and

when the detection information exists, recording
the detection information that is the same as the
end point time into detection data of the fruit cup
(130) corresponding to the in-place signal.

The fruit sorting method according to claim 19,
wherein the step of matching the detection informa-
tion that is the same as the end point time among
the plurality of pieces of detection information com-
prises:

when no detection information exists, discarding de-
tection data of the fruit cup (130) corresponding to
the in-place signal.



EP 4 344 797 A1

100
Detection . Detection
assembly Control unit unit
\160 110/ 140
FIG. 1

166

FIG. 3

17



EP 4 344 797 A1

170

130

120\

FIG. 5

18



EP 4 344 797 A1

B —1523

FIG.7

1544~ -

1542 1548

19



EP 4 344 797 A1

FIG. 9

FIG. 10

20



EP 4 344 797 A1

Acquiring an in-place signal carrying
a start point time when the fixing
assembly moves to an input end

L~ S100

v

conveying assembly

Acquiring a running speed of the

5200

v

carries time information and is

preset time interval

Acquiring detection information that

collected by the detection unit every

5300

v

Acquiring a distance between the
detection assembly and the
detection unit

~ S400

v

in-place signa
speed of the conveying assembly,
the time information of the in-place
signal, a distance between the
detection unjt and the detection
assembly, and time information of
the detection information

Matching the detection information
corresponde to the fruit cup of the
according to a running

~ 5500

FIG. 11

the detection unit according to the
running speed and the distance
between the detection unit and the
detection assembly

Calculating a movement time of the
fixing assembly driving the fruit cup to
move from the detection assembly to

|~ S510

Calculating an end point time of the

fruit cup driven by the fixing assembly

to move from the detection assembly

to the detection unit according to the

time information of the in-place signal
and the movement time

5520

v

Matching the detection information
that is the same as the end point time
among the plurality of pieces of

detection information

~ 5530

FI1G. 12

21



EP 4 344 797 A1

€l DI

78S /|

|eusis aoe|d-ui ay3 03 Suipuodsaiiod
dno 11N} 8Y3 O e1RP UOIDBIBP BY] O
awiy jutod pus ay) se swes syl si 1ey3

UOIIBLWIOJUI UOI1D18p BY] Buipioday

SHA UOI1BWIONU] UOIID81ap ON
Jo sanaid jo Ayijeunid

ay3 Suowe swny Julod
pus ay] se swes ay3 si

BU] UCIIBUWLIOJUI UOI1D3]8

ay3 Jayiaym Buig

S

GESS

9¢6S

{eusis asejd-ur sy
0} Suipuodsaliod dno 3ingy syl
4O B1ED UOIDBIBpP Y3 Buipiessi(]

N

22



10

15

20

25

30

35

40

45

50

55

EP 4 344

INTERNATIONAL SEARCH REPORT

797 A1

International application No.

PCT/CN2022/091411

A. CLASSIFICATION OF SUBJECT MATTER

BO7C 5/00(2006.01)i; BO7C 5/02(2006.01)i; BO7C 5/16(2006.01)i; B07C 5/36(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed
BO7C5/-

by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

CNTXT, CNKIL: VL 4R R A R AR, KR, 4k,

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Sy, BEES, (ARG, (AIBE, KR, IFIAL, K, FEA, S, A,

#l, P, B1&, WE, B, MR, §54, %3 VEN, ENTXT: JIANGXI REEMOON TECHNOLOGY, fruit?, length, distance,
time, speed, rate, velocity, controller?, vision, weight, quality, chain

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

September 2021 (2021-09-03)
description, paragraphs 81-178

PX CN 113333303 A (JIANGXI REEMOON TECHNOLOGY HOLDINGS CO., LTD.) 03 1-20

December 2021 (2021-12-14)
description, paragraphs 51-115

PX CN 215142231 U (JIANGXI REEMOON TECHNOLOGY HOLDINGS CO.,LTD.) 14 1-16

November 2018 (2018-11-30)
description, paragraphs [0034]-[0071]

Y CN 108906653 A (SHANDONG INSTITUTE OF COMMERCE AND TECHNOLOGY) 30 1-20

(2018-04-13)
description, paragraphs 26-36

Y CN 207222383 U (BEIJING MUYEBANG TECHNOLOGY CO., LTD.) 13 April 2018 1-20

(2020-08-25)
entire document

A CN 111570331 A (BEIJING SMARTECH TECHNOLOGY CO., LTD.) 25 August 2020 1-20

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

«g» earlier application or patent but published on or after the international
filing date

«L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

«“Q” document referring to an oral disclosure, use, exhibition or other

means
P document published prior to the international filing date but later than
the priority date claimed

«“1 later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«x document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

13 July 2022

Date of mailing of the international search report

25 July 2022

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

23




10

15

20

25

30

35

40

45

50

55

EP 4 344 797 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2022/091411
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2012039597 A2 (UNIVERSITI PUTRA MALAYSIA et al.) 29 March 2012 (2012-03-29) 1-20
entire document
A US 2013299308 Al (TOSHIBA K. K.) 14 November 2013 (2013-11-14) 1-20
entire document

Form PCT/ISA/210 (second sheet) (January 2015)

24




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT

EP 4 344 797 A1

Information on patent family members

International application No.

PCT/CN2022/091411

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 113333303 03 September 2021 None
CN 215142231 U 14 December 2021 None
CN 108906653 A 30 November 2018 None
CN 207222383 U 13 April 2018 None
CN 111570331 A 25 August 2020 CN 111570331 B 12 April 2022
WO 2012039597 A2 29 March 2012 BR 112013006568 A2 01 December 2020
MY 157647 A 15 July 2016
WO 2012039597 A3 21 June 2012
uUs 2013299308 Al 14 November 2013 EP 2662155 Al 13 November 2013
JP 2013233529 A 21 November 2013

Form PCT/ISA/210 (patent family annex) (January 2015)

25




EP 4 344 797 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e CN 202110747514 [0001]

26



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

